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A data reception control device for receiving a group of 
commands transmitted by a start-stop transmission method 
including a first type of commands of which data transmis- 
sion rates are detectable and a second type of commands of 
which data transmission rates are undetectable. The data 
reception control device includes a data transmission rate 
determinatar for determining a data transmission rate from 
the start bit length of the first character of a received 
command; a clock generator for generating a sampling dock 
for data bit synchronization in accordance with the data 
transmission rate obtained; a data receptor for receiving 
character data of the command based on the sampling clock; 
a data element anaryziex for analyzing data elements of the 
received command; a judgment device forjudging whether 
a next command is of a type having the same data trans- 
mission rate as the preceding command based on results of 
data element analysis; and a data reception controller for 
controlling the data receptor in such a manner mat character 
data of the next command is received by using a sampling 
dock corresponding to the data transmission rate of the 
preceding command if the judgment device judges that the 
next command is of a type having the same data transmis- 
sion rate as the preceding command. 

2 Claims, 18 Drawing Sheets 
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DATA RECEPTION CONTROL DEVICE a data transmission rate from the start bit length of the first 

character of a received command; clock generation means 
for generating a sampling clock for data bit synchronization 
BACKGROUND OF THE INVENTION in accordance with the data transmission rate obtained; data 
t . 5 reception means far receiving character data of the com- 
This invention relates to a data reception control device based on the sampling clock; data element analyzing 
which determines the transmission rate of received data and means for analyzing data elements of the received corn- 
generates a sampling clock corresponding to the transmis- mand; judgment means for judging whether a next command 
si on rate for properly receiving the data. is of a type having the same data transmission rate as the 
A facsannle modulatory demodulate* (hereinafter referred IQ preceding command based on results of data element analy- 
lo as FAX m od em) is c ommercially available in recent years sis; and data reception control means for controlling the data 
that can transmit data from a personal computer to a remote reception means in such a manner that character data of the 
facsimile machine via a telephone line. By connecting the next command is received by using a sampling clock cor- 
personal computer to the telephone line, the FAX modem responding to the data transmission rate of the preceding 
adds a capability of facsimile transmission and reception to , command if the judgment means judges that the next com- 
conventional personal computer communications * a having the same data transmission rate as 
(hereinafter referred to as PC commumcations). me prececlng ccmnnand. 

The FAXmodemis usually i«c^ded wnn an AT com- **SJ* appreciated that me datatosnussion rate 

mand receiver so that its operation is controlled by AT ^termm^nmeans detennmes me^o^ toiisinission rate 

commands. The AT command system uses a set of com- M the received command from a ptarality ^ P***^ 

mauds each starting with a combination of characters "AT. S™^" ^ ^J^^^J^^ speofying 

Uponrecervingthe characters "A" and *T*\ the FAX modem the data traiisnmisionr^ ancVthe clock generation 

ch^ data transmit ™~ ^^^^ ^"T^ ^ ^ST^! 

following the characters "A** and T to constitute a com, ^ nerates samphng clocks of a plnrahty of predefined tre- 
M ^ nA sTUm ~™wi ik. a*** *™™-o<*;™ quenctes corresponding to the preset data transmission rates 

mana is men received, at me correct data transmission rate 75 *L . ~ . *T , , ^. , . 

and format by dividing a reference dock and selectively outputs a 

. ^ sampling dock of a specific frequency based on the select 

The AT command system mcludes racsmiu^related fed from the data transmission rate determination 

commands, by which it is possible to sdect Class 1 com- means. 

^^.TJ^l!^^ ™ Also, it may be ap^tedthMtte data reception «Hilrol 

L^f^)V!he SS^tT^ 68 ASSOa3 means inhibib datoftanamssfon rate detajninrion opera- 

^ tion of the data transmission rate determination means when 

In Class 1 communications mode, tr ansmitting and receiving the next command if the judgment means judges 
receiving terminals exchange not only AT c ommands but that the next command is of a type having the same data 
also non-AT commands consisting of characters starting transmission rate as the preceding command, and holds the 
with other than "AT* in accordance with a specific protocol 35 sdect sigiialoutptmed from tn^ 
Therefore, the receiving terminal usually comprises an AT annl reception of the next command is completed. 
cc*rnnand recriving circuit for iecdving AT commands as The data reception control device may be used for receiv- 
wdl as a general-purpose receiving circuit for receiving mg a group of AT commands. 
MH1 ^^^ d8 ILZ^ ^^^^40 Wh* the data reception 

switched depending on the typeofcoinmands sent from u^ « based on data elements of received command that a next • 

data transmitting l am i na l. This construction tends to mate ■ L . LL » 1J . ■ L , L ,t JL f, ... t.^.^ j. _t ■ * • » >_ 

* • . .r rt ~wnrK***r>A command is of a type naving me same data transmission rate 

receiving circuitry ratner complicated. ^ ^ pxtcedmg command, data reception is controlled in 

In a process of data ccdnrrmnfamons in Class 1 comma- such a manner mat the next command is received by using 
ideations mode using AT c ommands , however, non-AT ^ asamriingdockecarespow 

c ommands are preceded by a pre d t trt ti n n ed AT c omm a n d of th«» prrraKng rrmmiW This will rfhninate th* np^city 
and yet the non-AT commands are transmitted at the same ^ providing a special reception device to receive command 
t ran s missi on rate as the AT command. Accordingly, pro- whose transmission rate is undetectable, and thus make it 
vided that the transmission rate of the preceding AT com- possible to receive a group of commands including both 
mand is determined (regardless of whether the tra nsmi s sio n ^ transmission^ate-detectable commands and transmission- 
rate of the non-AT commands is determined), the AT com- rate-undetectable commands in a simplified censtraction. 
mand receiving circuit can properly receive the non-AT s^^^ docks & a plurality of predefined fre- 

commands based on the AT command transmission rate. quaicies are simultaneously generated. A corresponding 
SUMMARY OF THE INVENTION sampling dock is selectively outputted in accordance with a 

55 detected transmission rate. Accordingly, an optimum sanv 

ft is an object of the present invention to provide a data pling dock can be provided 
reception control device which overcomes the problems Further, if a next command is judged to be of the type 
residing in the prior art having the same data transmission rate as the preceding 

It is an object of the present invention to provide a data command, the sdect signal for the preceding command is 
reception control device having a simple circuit construction held until the reception of the next command is completed 
and which can receive a group of commands transmitted by so that the next command is received in accordance with the 
a start-stop transmission method including a first type of sampling dock for the preceding command. This wuT sim- 
commands of winch d^ transmission rates are detectable as phfy the changing of sampling docks, 
well as a second type of commands of which data transnris- These and other objects, features and advantages of the 
sion rates are undetectable. & present invention will become more apparent upon a reading 

A data reception control device of the invention comprises of the following detailed description of preferred 
data transmission rate determination means for determining embedments, which are illustrated in drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS communications data, a data transfer Mock 5 for transmit- 

FKJ-lisaWockdiagnmi of aftcsfaiincmadrine provided ^t^J^V^ ^.^/"l tdephone hue TC, and a 

^rf . " Z^Zll^ZrZ^ZT^J^^^;r^Zl control block « for controlling the scanner block 2, printer 

mth a data receptu* cootrol device according to the inven- blocfc 3, ^ p^ces^ block 4 and data transfer block 5. 

„ . ... . . . 5 The control block 6 is associated with a communications 

HG. 21s a Ucck^^ a cc^mc^ons^^ contn>ner 10 containing an RS-232C interface for connect- 

which is represents ^ ing the personal computer PC to the facsimile machine 1 to 

FIG. 3 is a block diagram of an AT command receiver allow communications between them. Although the present 

contained in the c ommunicati ons controller, embodiment is described as employing the RS-232C 

FIG. 4 is a diagram showing a construction of tits mat io interface, the type of the interface is not limited thereto as 

constitute each character of an AT command; long as it allows communications between the facsimile 

FIG. 5 is a flowchart showing a data reception control machine 1 and personal computer PC 

process executed when an echo operation is requested; The control block 6 comprises a data buffer 601 for 

FIG. 6 is a diagram showing hit structures of communi- temporary storage of data received from the personal com- 

cations data received in accordance with a received data 15 P"* 1 a readonly memory (hereinafter referred to as 

format; ROM) 602 which stares a processing program required for 

FIG. 7 is a diagram showing bit structures and coded executing facsimile and PC communications functions and 

representations of character data received in accordance y^us loMsof data to^ used for controlling Hght source 

wnh the received data format; M ~er ^^^.^^^^^ 

other operating conditions of the printer block 3 as well as 

Fia 8 is a circuit diagram of a data signal pulse edge far Fcesentatk>11 tf warnings and operating guidance 

detector » messages, for instance, and a random access memory 



FIG. 9 is a circuit diagram of a transmission rate detector, (hereinafter referred to as RAM) 603 which performs math- 
FKj. 10 is a diagram showing an example of a data ematical operations as prescribed in the processing program. 

exchange procedure in Class 1 communications mode using ^ The ROM 602 also stores a communications program 

AT commands; which enables analysis of AT commands so that the fac- 

FIG. II is a flowchart showing a data receive procedure simile marhine 1 can be controlled by a set of AT commands 

performed in Class 1 commmricatioris mode using AT com- entered from the personal computer PC 

mands; ^ The facsimile machine 1 further comprises an operating 

FIG. 12 is a circuit diagram of a sampling clock selector; block 7 inducting numeric keys and one-touch keys, a 
FIG. 13 is a circuit diagram of a sa display block 8 including a liquid crystal display (hereinafter 

FIG. 14 is a circuit diagram of a com* range setter, xeferred to as LCD) or ligbt-earitiing diodes (hereinafter 

FIG. 15 is a circuit diagram of a character data end «*a*ed *> as I£D's), and a speaker 9. 

detector 35 ine scanner oiocc z contains an automatic document 

TTir* • ^ . . . . , _ ^ . . feeder for transporting a loaded origmal document, an image 

FIG 16 is a tune chart showing signals outputted from mu3uding a charge^cou^ device (herehi 

individual encuits concerned with data reception when the « . (rv _r x f , . 

. u^rmfMax y^"^ ^ watt AC *y w " WI 7 U » referred to as CCD) line image sensor, and an image 

characters A and ™ of an AT command are received; processing nnit The image pickup unit scans the original 
FKj. 17 is a circuit diagram of an overrun error detector; ^ document line by line as it is transported by the automatic 

and document feeder: Image data read tram the original docu- 

FKL 18 is a time chart showing operation of the overrun ment is subjected to image processing in^hwting level 

error detector. compensation, g*mm* correction and analog-to-digital 

DETAILED DESCRIPTION OF THE "Z^^i^T*!^, '^T^ U °tL 

PREFERRED EMBODIMENTS OF THE 45 Tte ponto Mock 3 is baft to consttute « laser ponter 

U*jVHNTK)N compusmg a lignt projecting umt wmcn emits a laser beam 

~ 1 produced by converting a modulating signal derived from 

FIG. 1 is a block diagram of a facsimile machine 1 pixel data of an imag e to bp. printed (her einaft er referred to 

provided with a data reception control device according to as a print image), a photosensitive nnit which produces a 

the invention. 50 latent image when subjected to the laser beam emitted by the 

The fa«imflft marfwnft 1 is a G3-type farsnniip. machine light projecting unit, a developing unit which develops the 

constructed to enable high-speed transmission and reception latent image formed on the photosensitive unit to create a 

of encrypted data. The facsimile machine 1 has, in addition visible print image, an image transfer unit which transfers 

to the ordinary facsimile function, a capability to perform the visible print image onto paper, and a fixing unit which 

PP nraTTTwimr^rrinR For thix prepr*^ <bp fargfrrwV machine 55 fixes the transferred print image on the paper, 

lis made externally c onn ect afie to a personal co mputer PC, The data processing block 4 comprises a memory 401 for 

which gives commands necessary for performing commit- storing outgoing and incoming data, a compression/ 

ideations operations, fi is to be noted mat the facsimile, expansion circuit 402 for compressing and expanding data, 

machine 1 need not necessarily be of G3 type, but may be an eocryption/decryrxion circuit 403 for encrypting outgo- 

of G4 or any other type conforming to industry standards. 60 ing data and for decrypting incoming data, and a data 

The facsimile machine 1 ccanprises a scanner block 2 for processing circuit 404 for controlling data compression/ 

reading an original image to be transmitted to another expansion and encryption/decryption processes, 

facsimile machine FX, a printer block 3 for printing image The memory 401 is a large-capacity memory device that 

data read by the scanner block 2, image data received from can store images of about 100 pages of A4-size standard 

the facsimile machine FX or data sent from the personal 65 documents. This memory enables various operations such as 

computer PC on printing paper, a data processing block 4 for memory-duett reception for delayed output, reception of a 

processing outgoing and irM^ming image (fata as wdl as PC confidential message as well as scheduled transmissions. 
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Hie compression/expansion circuit 402 compresses outgo- block 6 to the communications controller 10. An interrupt 
ing data and expands incoming data according to data signal INT is transmitted from the communications control- 
compression methods as defined in Recommendation T.4 of lex 10 to the control block 6 indicating that the commnni- 
the International Telecomnttinications Union (known as cations controller 10 has received data from the personal 
ITU). 5 computer PC 

The encryption/decryption circuit 403 performs data The communications controller 10 transmits the interrupt 

encrypting and decrypting operations by using predefined signal INT to the control block 6 each time a group of bits 

cipher keys. constituting each character of an AT command is received. 

The data processing circuit 404 applies prescribed data From the iirterrtrpt signal INT, the control block 6 recognizes 

processing treatment to outgoing data, incoming data or 10 character data has been received. Subsequently, the 

communications data in accordance with control signals fed control block 6 transmits the data read signal CSD and 

from the control block 6, and then transfers the data or print specific address data to the c ornrniinic a rio ns controller 10 to 

it out on printing paper. read out the character data. Each set of character data thus 

The data transfer block 5 contains a mwtolator/ 15 JJf* 1 * 1 h Stafed m a Spcd&C *<^™ ™ ****** 
demodulator (hereinafter referred to as modem) 501 for 

converting data from digital form to analog form, and vice ¥SG - 3 is a block diagram of the AT command receiver 12. 

versa, and a network control unit (hereinafter referred to as The AT command receiver 12 comprises a shift register 

NCU) 502 for addressing other user terminals and estab- 16, a data latch circuit 17, a format cuscxhninator 18* a data 

lishing communications Km* connections. ^ signal pulse edge detec to r 19, a transmission rate de tect or 

The operating block 7 is used for entering a recipient's 20, a sampling clock selector 21, a sampling deck generator 

facsimile number and facsimile transmission start/stop ^ * cosu,x ran S c ***** ^ a character data eiid detecte 24, 

commands, for example. *** overrun error detecto r 25 and an interrupt signal genera- 



The display Hock 8 includes an alphanumeric readout for 
indicating various kinds of text Mormation such as the 25 J** transmissmn rate detector 20 and sampling clock 
recipient's name, facsimile number, actrvanWdeactivation sdector 21 W0lk together as data traiisnussion rate deter- 
status of cryptographic enrnmrmications, line connection mmation means of the mvention while the samriing clock 
and transmission status in facsimile transmission as well as generator 22 consutntes dock generation means of the 
status of oHrmmnicatio^ invenomi. Also, the coiitrol block6 serves as data element 
The speaker 9 is used to generate an audible warning and to 30 analyzing means, judgment means and data reception con- 
verbally communicate part of the aforernentioned text inf or- meam of the iiiva^n while the data latch circuit 17 
mat j OIL serves as data reception means of the invention. Operation 
. . „ - . „. . . of the control block 6 and AT cornrnand receiver 12 will be 

The corrmimiujtions cc^Derltfe fcrcootrollmgser^ aesofoed in full detail later m trn^ Specification, 
data commun trations m a start-stop transmission system and ^ ^ . „ 4 . 



The shift register 16 receives and temporarily holds serial 



s in a start-stop transmission system and 

is representative of the data reception control device of the - . ^_ . . _ rt 

present invention. data red from the personal computer PC one character at a 

* . u - _ . . time. Each character of an AF command is made up of 10 

FKj 2 is a block diagram of the OTrnumrf r ^f ir^ con- ^ inch^g a start bit ST (first bit b0), seven information 

troUerie - bits D (second bit bl to righm bft b7X a parity Wt PA (ninm 

The communications controller 10 comprises anRS-232C ^ bit b8) and a stop bit SP (tenth bit b9), arranged in this order 

interface 11, an AT c ommand receiver 12, a transmitter 13, as shown in FIG. 4. A 10-bit shift register is therefore used 

an addressing unit 14 and a reference dock oscillator 15. as the shift register 16 to hold a total of 10 bits. 

Operation of the individual dements of the com rnnme attons Bach time » one-character portion of the data signal DT is 

controlkr 10 is controlled stored in the shift register 16, me data latch dremt 17 latches 

deck IMXK generated by ter^^ ^ ^ p«tionof the data signal OT and n as a group of 

The RS-232C interface 11 serves to convert the signal character data elements. The format discriminator 18 deter- 
level of data inputted from the personal computer PC to a mines from the received data signal DT the bit structure (or 
signal level suitable for handling in the communications commumcations data format) of information bits D and 
controller 10. The AT command redever 12 is for receiving parity bit PA as they are combined together, 
an AT command fed from the personal computer PC and the 50 Among the individual dements of the data signal FT, the 

tr ansmitte r 13 is for tr ansmit ting Specific data in response tO information hits n and parity hit PA r etaining ft hats in tnial 

the AT c ommand to the personal cca 1 mi iter PC. The address- constitute a substantial part of information to.be commnmV, 

ing unit 14 works as an interface lor c onnecting the com- cated. Variations in the value of the parity bit PA of the 

mnnicatioDs controller 10 to the control block 6. PC com- characters "A" and *T" offer a choice of four different 

muirications data, address data, various control signals and 55 corrnuunications data formats shown in TABLE 1 below, 
interrupt signals INT are exchanged via the addressing unit 

14 - TABLE 1 

The aforementioned control signals include a data read 
signal CSD for requesting readout of the AT command, a 

format read signal RFT for requesting readout of the data 60 
format of the data received from the personal computer PC, 
an overrun read signal ROR for requesting readout of an 
overrun flag which indicates an AT command overrun con- 
dition (in which a certain data set is received before a 

preceding data set is fully received resulting in partial or 65 Character data is expressed by the use of ASCH 

total destruction of the preceding data set) and a chip select (American Standard Code for Information Interchange) 

signaL These control signals are transmitted from me control codes. In the ASCII code system, each character is identified 
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Parity bit PA is set to a fixed value "1**. 
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by a unique code (U) which represents a combination of interrupt signal INT to the control block 6 of the facsimile 
column number I and row number J defining, respectively, machine 1 (Step SI). Upon receiving the interrupt signal 
the 3 most significant bite and 4 least significant bits of a INT, the control block 6 recognizes that the communications 
corresponding binary expression. The coded representatioDs controller 10 has received the data signal DT from the 
of the characters **A" and T* are A==(41) and T=(54), 5 personal computer PC Then, the control block 6 transmits 
respectively. In 7-bit binary representations, these are the data read signal GSD to the communications controller 
expressed as follows: 10 and reads out the data signal DT (Step S2>. 

A(bl, h2, ba, b4> bS, b6, b7)^iD0CCOi) 111 Ste P ^ me **** DT is read out in accordance 

1Yl1fc ... uvru with a received data format shown in FIG. 6. In this data 

T(bi, b2, b3, b4> bfs b7)=Ttooioioi) format, a cranbinalion of the information bits D and parity 

In 8-bit binary representations, the characters "A" and T bit PA of the received data signal DT is handled as 8-bit data 
are written as shown in TABLE 2 below according to the made up of 8 information bits. As all the 8 bits are treated 
aforementioned four different data formats. as information bits, it is not necessary to determine the 

communications data format F(i). m this case, it is possible 
TABLE 2 to return an echo to the personal computer PC with a start bit 

15 ST and a stop bit SP directly added to the beginning and end 
of the 8-bit data. 

Next, it is judged whether the data signal DT begins with 
the letter "A** (Step S3). If the data signal OT begins with the 
letter M A" (YES in Step S3), the data transmission rate is 
20 determined by measuring the bit length of the start bit ST of 
the letter "A" (Step S4). In this case, the echo transmission 
rate of the transmitter 13 is set to the data transmission rate 
obtained in Step S4 (Step S5). A method of determining the 
Upon receiving an AT command, the format discriminator data transmission rate will be later described in detail. 
18 determines commi mirations data format F(i) (where i=l, 25 Then, the transmitter 13 is set to use a transmit data format 
2,3 or 4) from bit patterns of the characters **A W and T\ which is same as the received data format made up of a start 

When an interrupt signal INT is entered, the control block bit ST, 8-bit data and a stop bit SP (Step S6). 
6 transmits the format read signal RFT to the format Data to be returned as echo is configured in accordance 
discriminator 18 and reads the results of commumcations with the above-mentioned transmit data format and the 
data format discrimination. Then, the control block 6 ana- 30 communications controller IB transmits (or returns) the echo 
fyzes data DT mat follows the character T in accordance data to the personal computer PC (Step ST). 
with the known data format F(i) and stores the received Tbe value of the last bitb8 (oaresrwnding to the parity bit 
information bits D in a specific location in the data buffer PA) of the 8-bit data is changed to "0" (Step S8) and this 
6#1. value is stored in a specific location in the data buffer 601 

On the other hand, when an echo of the data signal DT is 35 (Step S9). 
requested by the personal corral The value of the ninth bit b8 of the data signal DT is 

nator 18 does not determine the communinrtioris data format changed to "VT in the above process. This treatment is made 
In this case, the control block 6 receives the data signal for restoring an original code from the 8-bit data read out in 
DT in accordance with a predefined data format, which will accordance with the received data format 
be described later, and returns the received data signal DT as 40 FKr. 7 is a diagram showing bit structures and coded 
it is to the personal computer PC At the same time, the representations of the characters "A** and T received in 
control block 6 stores data equivalent to the information bits accordance with the received data farmaL 
Dof the received data signal DTin a specific location in the If an echo operation is not requested, the characters "A" 
data buffer 60L and T are received in accordance with a predefined 

When an echo operation is re que sted, the control block 6 45 communications data format F(i). Accordingly, their codes 
immediately returns an echo of the received data signal DT. are A=(41) and T=(54), respectively. IT mere is made a 
This is the reason why the format discriminator 18 does not request for echo, code numbers obtained from the characters 
determine the communications data format F[i) of the data "A" and T would differ from these values. This is because 
signal DT. As shown in TABLE 2, there are four different the column number portion of information bits D is repre- 
c ommnmcatio ns data formats. To determine the data format 50 sented in a 4-bit binary form in the latter case. 
F(i) of the data signal DT, it is necessary to receive both of As an example, when the characters "A" and T" trans- 
the two characters "A" and T* and identify bit patterns of 'mitted in communications data format F(l) are received in 
these two 8-bit characters. This means that it would take a accordance with the received data format, the resultant code 
relatively long time until the control block 6 becomes ready of the letter **A W is the same as the transmitted code, but the 
to return an echo after receiving the data signal DT if the 55 letter T is received as the code "D4". Similarly, when the 
format disiiiiiiinator 18 is required to determine die data characters "A" and **T* transmitted in communications data 
format F(i> format F(2) are received in accordance with the received 

According to this embodiment, me control Uoc^ data format, the received code of the letter T" remains same 

an echo of the received data signal OT to the personal as the transmitted code, but the letter "A" is received as the 
computer PC without causing the format discriminator 18 to 60 code XI*. 

determine the communications data format F® when an lb avoid this inconvenience, the value of the ninth bit b8 
echo operation is requested. This arrangement serves to is changed to *XF after receiving the data signal DT by using 
speed up the echo operation. the received data format With this treatment, the value of 

FIG. 5 is a flowchart showing a data reception control the ninth bit b8 does not affect the value of the information 
process excepted when an echo operation is requested. 65 bits D which originally contain 7 bits and, therefore, the 

When the communications controller It receives an AT value of the 8-bit data eventually equals the value of the 
command, the interrupt signal generator 26 transmits an original 7-bit Hata 
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Referring again to FIG. 5, if the received data signal OT The RESET signal is fed from the control block 6 for 

does not begin with the letter "A" (NO in Step S3), it follows initializing individual circuits of the AT command receiver 

that the data transmission rate and data format have already 12. Since individual AT commands could have different 

been established. The operation flow skips Steps S4 to $6 transmission rates and data formats, the control block 6 

and proceeds to Step S7, where an echo of the data signal DT 5 usually transmits the RESET signal to the AT command 

is returned to the personal computer PC receiver 12 for resetting its individual circuits each time an 

Returning to FIG. 3, the data signal pulse edge detector 19 AT command is received, 

is a circuit for detecting falling edges and rising edges of the Referring now the time chart of FIG. 16, operation of the 

data signal ITT. data signal pulse edge detector 19 is described. 

FIG. 8 is a circuit diagram of the data signal pulse edge 10 FIG. 16 is a time chart showing various signals inclu ding 

detector 19 according to the invention. data signal DT, TRIG signal, sampling clock SCLK, UP 

The data signal pulse edge detector 19 comprises a pulse signal, DOWN signal, STON signal CLR-A signal that will 

edge detecting circuit 19A for detecting tailing edges and appear when the first character "A" and second character 

rising edges of the data signal DT and a hold circuit 19B for T of an AT command transmitted m cxmimuiucatioDa data 

holding a signal state representative of detection of a f alHng 15 format F(l) are received 

edge and a rising edge unul a RESET signal is entered. The Q outputs of the D-FF s 27. 28 are pulses obtained by 

The pulse edge detecting circuit 19A comprises a pair of latching their D inputs at rising edges of the reference dock 

D-type flip-flops (hereinafter referred to as MPs) 27, 28, RCLK. For mis reason, the Q output pulses of the D-FFs 27, 

each provided with a set terminal PRE and a reset terminal 28 have a delay equivalent to one pulse of the reference 

CLR, and a pair of NAND circuits 31, 32. 20 clock RCLK compared to the respective D inputs. The 

The D-FFs 27,28 are connected in cascade. The received invertedVQ outputs of the D-FFs 27, 28 are the same as the 

data signal DT is inputted to the D terminal of the first D-FF mverteoVQ outputs. Thus, the inverted-Q outputs also have 

27 while a reference dock RCLK is entered to its CLK a delay equivalent to one pulse of the reference clock RCLK 

terminal. The Q output appearing at the Q terminal of the compared to the D inputs. 

first D-FF 27 is delivered to the D terminal of the second 25 When the data signal DT is at a High level, a Low-level 

D-FF 28 while the reference clock RCLK is entered to its fnvertedVQ output of the D-FF 27 and a High-level Q output 

CLK terrninaL The Q output of the D-FF 28 and the of the D-FF 28 are entered to the NAND circuit 3L In this 

inverted-Q output appearing at the inverted-Q terminal of case, the TRIG signal output of the NAND circuit 31 is at a 

the D-FF 27 are entered to the NAND circuit 31. Also, the High levei Also, since the D input of the D-FF 29 of the first 

inverted-Q output of the D-FF 28 and the G output of the 30 hold circuit HD1 is at a High level, the invertebVQ output (or 

D-FF 27 are entered to the NAND circuit 32. UP signal) of the D-FF 29 is held at a Low level 

TheCUlandFREtermhialsoflhe Since a ffigh-fcvel Q cutout of the D-FF 27 and a 

to an inactive state (ffigh level). Low-level irrvertedVQ output of the D-FF 28 are entered to 

The pulse edge delecting circuit 19A is constructed in the NAND circuit 32 in the above case, the output of the 

such a manner mat the NAND circuit 31 outputs a pulse 35 NAND circuit 32 is at a High level too. Also, since the D 

signal TRIG at a time when a falling edge <rf the data signal input of the D-FF 30 of the second hold circuit HD2 is at a 

DT is detected and the NAND circuit 32 outputs another High level, the Q output (or DOWN signal) of the D-FF 30 

pulse signal at a time when a rising edge of the data signal is held at a High level -~ 

DT is detected. When the data signal DT changes from High level to Low 

The hold circuit U>B comprises a first hold circuit HD1 40 level (point (T) in FIG. 16), the Lew-level inverted-Q output 

winch holds a state representing detection of a first railing of the D-FF 27 fed into the NAND circuit 31 is inverted to 

edge of the data signal DT and a second hold circuit HD2 a High leveL Then, the High-level Q output of the D-FF 28 

which holds a state representing detection of a first rising is inverted to a Low level with a delay equivalent to one 

edge of the data signal DT. The first hold circuit HD1 is pulse of the reference dock RCLK from the inverted-Q 

configured with an AND circuit 33 and a D-FF 29 while the 45 output inversion tirrring of the D-FF 27, causing the NAND 

second hold circuit HD2 is configured with an AND circuit circuit 31 to output a Low-level pulse (TRIG signal). As 

34 and a 1>FF 3#. shown in FIG. 16, the TRIG signal is outputted each time the 

The output (pulse signal TRIG) of the NAND circuit 31 data signal DT changes from High level to Low levei 

and the Q output of the D-FF 29 are entered to the AND The TRIG signal delivered to the first hold circuit HD1 is 

circuit 33 of the first hold circuit HD1 and an output of the so entered to the D terminal 

AND circuit 33 is ted into the D terminal of the D-FF 29. 33. Hie Low-level TRIG signal is latched and outputted 

Also, the output, pulse (rising edge detect , signal) of the from the Q terminal of the D-FF 29. Since the Q output of 

NAND circuit 32 and the Q output of the D-FF 30 are the D-FF 29 is fed back to its own D terminal via the AND 

entered to the AND drarit 34 of the second hold circuit HD2 circuit 33, the Q output is held at alx>w leveL 

and an output of the AND circuit 34 is fed into the D 55 The Q output (or UP signal) of the D-FF 29 changes from 

terminal of the D-FF 39. Low level to High level in synchronism with a falling edge 

The inverted-Q terminal of the D-FF 29 outputs an DP of the data signal DT as shown in FIG. 16. Subsequently, the 

signal which holds a state indicating that the first falling UP signal holds a High state when the falling edge (rxant (l) 

edge of the data signal DT has been detected while the in FIG. If) of the start bit ST of the character "A" is 

terminal of the D-FF 39 outputs an DOWN signal which 60 detected. 

holds a state indicating u^ th^ hrst rising eu^ of tiK dam On the other hand, signal levels of the Q output of the 

signal DT has been detected. D-FF 27 and the mverted-Q output of the D-FF 28 fed into 

The CLR terminals of the D-FFs 29, 30 are set to an the NAND circuit 32 are also inverted in synchronism with 

inactive state (High level). A RESET signal is individually the tailing edge of the data signal DT. However, since the Q 

entered to the PRE terminals of the D-FFs 29, 3* to reset 65 output of the D-FF 27 changes from High level to Low level 

the ihverted-Q terminal of the D-FF 29 and the Q terminal earlier than the point erf time when the inverted-Q output of 

of the D-FF3#. the D-FF 28 changes from Low level to High level, the 
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output of the NAND circuit 32 remains unchanged The transmission rate detector 28 is a 16-digit binary 

Therefore, no change occurs in the DOWN signal C4itputted counter. Binary counts of the higher 10 digits are ootputted 

from the second hold circuit HD2 at the railing edge of the from QC and QD terminals of the binary counter 37 and QA 

data signal DT as shown in FIG. 16. to QD terminals of the binary counters 38 and 39. The count 

When the data signal DT changes from Low level to High 5 C of reference clock pulses can be expressed as follows: 

IT^^^S^ ^J^'rlS^ "Jl 0^5x2««l*c2« + . . . . . . 

D-FF 27 fed into the NAND circuit 32 is inverted to a High 

level Then, the High-level inverted-Q output of the D-FF28 With mis representation, the outputs from the QA to QD 

is inverted to a Low level with a delay equivalent to one terminals of the binary counter 39 correspond to al5, al4, 

pulse of the reference clock RCLK from the Q output to a 13 and al2, respectively; the outputs from the QA to QD 

inversion timing of the D-FF 27, causing the NAND circuit terminals of the binary counter 38 correspond to all, alO, a9 

32 to output a Low-level pulse (rising edge detect signal). and a8, respectively; and the outputs from the QC and QD 

The rising edge detect signal delivered to the second hold terminals of the binary counter 37 correspond to a7 and a6, 

circuit HD2 is entered to the D terminal of the D-FF 30 via respectively. This means that the transmission rate detector 

die AND circuit 34. The Low-level rising edge detect signal 15 20 outputs count data representing the clock pulse count C 

is latched and outputted from the Q terminal of the D-FF 30. as they are counted in groups of 64 pulses. 

Since the Q output (DOWN signal) of the D-FF 30 is fed The CLR terminals of the binary counters 36-39 are for 

back to its own D terminal via the AND circuit 34, the resetting all their outputs. When they are set to a Low level, 

DOWN signal is held at a Low leveL the RC terminals and QAto QD tenninals are reset to a Low 

it would be understood from above that the DOWN signal 20 level A RESET signal is fed from the control block 6 to each 

changes from High level to Low level at arising edge cf the CLR terminal. 

data signal DT as shown in FIG. 16. Subsequently, the The LOAD terminals of the binary counters 36-39 are for 

DOWN signal therefore holds a Low state when the rising controlling output status of their QAto QD tenmnals. When 

edge (point ® in FIG. 16) of the start bat ST of the character the LOAD terminals are set to a High level, the count data 

"A" is detected. 25 is outputted from the QA to QD terminals. 

On the other band, signal levels of the inverted^ output The CLK terminals of me binary ccnmters 36-39 are input 

of the D-FF 27 and the Q output of the D-FF 28 fed into the terminals for individual pulses of the reference dock RCLK 

NAND circuit 31 are also inverted in synchronism with die to be counted. The ENT and ENP terminals of the binary 

rising edge of the data signal DT. However, since the counters 36-39 are for controlling dock pulse count opera- 

inverted-Q output of the D-FF 27 changes from High level 30 tion. 

to Low levd earner than the point of time when the Q output When the ENT and ENP tenmnals are set to a High level, 

of the D-FF 28 changes from Low level to High level, the the binary counters 36-39 become ready to start counting 

output of the NAND circuit 31 remains unchanged. and count values of reference clock pulses entered to the 

Therefore, no change occurs in the UP signal cutr*Jtted from CLK terminals are outputted from the QA to QD terminals, 

the firsthold circuit HD1 at the rising edge of the data signal 35 Entered to the individual ENP terminals are an output of 

DT as shown in PEG. 16. an AND circuit, which is a logical product of the data signal 

Returning again to FK5. 3, the transmission rate detector DT and the UP and DOWN signals fed from the data signal 

20 is a circuit for determining the transmission rate of the pulse edge detector 19. The AND circuit 35 is for detecting 

data signal DT received from the personal computer PC In the start bit ST of the first character "A" of each AT 

this embodiment, the data signal DT is transmitted at one of 40 command and outputting a control signal ENP which causes 

the seven predefined transmission rates (Le^ 300 bps, 600 the binary counters 36-39 to count individual pulses of the 

bps, 1200 bps, 2400 bps, 4800bps, 9600 bps and 19200 bps) reference clock RCLK for a duration of the start bit ST. 

and the aclnal transmission Since the start bit ST is a Low4evd signal, the data signal 

me bit length of the start bit ST of the character "A** with DT is reversed in polarity by an inverter 40 before entering 

which each AT command begins. 45 the AND circuit 35. 

More particularly, the transmission rate detector 20 deter- The ENT terminal of the binary c^ a High 

mines the data transmission rate by counting the number of level while an RC output is entered to the ENT terminal of 

pulses of the reference deck RCLX contained in the start bit each binary counter from an RC terminal of the preceding 

ST of the first character **A** of an AT command. stage. 

Provided that the number of dock pulses is N bps and the so The RC output of each binary counter is set to High level 

frequency of the reference dock RCLK is f Hz, the bit length when its QA to QD outputs become all High, or when its 

x of the start bit STT is 1/N and the pulse length t of the pulse count becomes 15. The RC output therefore indicates 

reference dock RCLK is 1/f. Anther, the number of clock a carry (or overflow) state of a bmary-coded h*TMWtmai 

pulses contained in the bit length x is calculated by C=t7N. number. The four binary counters 36-39 are connected in 

The data transmission rate is thus given by N=t7C 55 cascade in such a manner that the RC output of one binary 

As already mentioned, the data transmission rate N is a counter is entered to the ENT terminal of the succeeding 

one of discrete values preset within a range of 300 bps to binary counter. With this arrangement, the reference dock 

19200 bps. Since mere is a one-to-one correspondence RCLK is divided to Vie, Vie 2 , Vie 4 by the binary counters 37 

between the values N and C, the transmission rate detector to 39, respectively. 

20 outputs a count C of reference dock pulses as a men- 60 According to the above-described construction, when the 

surement of the transmission rate N. first character M A" of an AT command is received, the ENP 

PEG. 9 is a circuit diagram of the transmission rate signal outputted from the AND circmt 35 to the binary 

detector 20 according to the invention. ccunters 36-39 is made High dxiring a period of the start bit 

The transmission rate detector 2* has an integrated circuit ST of the character "A M as shown in FIG. 16. The number 

(hereinafter referred to as IQ comprising four 4-bit binary 65 of pulses of the reference clock RCLK is counted during this 

counters 38-39 corinected in cascade to count binary -coded period and the resultant count data, which represents the data 

hexadecimal values. transmission rate, is sent to the sampling dock selector 2L 
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When the AT command receiver 12 receives the character not start with the characters "AT" are limited. For example, 
"A" of die AT command* die transmission rate detector 20 AT command "AT+FTEN3" is always transmitted immedi- 
determines the data transmission rate and *n thf» r emaining ately before a procedural signal DCS, and AT command 
characters of the AT command are received in accordance **AT+FTM= — "is always transmitted immediately before 
with mis data transmission rate. s a training signal TCP, as shown in FIG. 10. 

When all the characters of the AT command have been Therefore, contents of each AT command may be ana- 
received, the control block 6 transmits a RESET signal to the ryzed when it is received. In tins case, if the received AT 
AT command receiver 12, and the count data of the trans- commandis of a specific type, the transrnission rate deter- 
mission rate detecte 20 is mmed from the AT command ^ Reserved to allow the AT 

a next AT command is received, the transmission rate 10 ^^^^ 12 to properly receive a non-AT com- 
a iihu wuiimuu u 1M *" tu ' "f" jv mand which will be trarismitted next 

aetector 20 determines its traiism^n rate again. The Merrillg ^ to ^ flowchart tfHG. tt, the foiled 
fr**^™^ cKsc^oTbriefly describes a data receive procednxe per 

manner each time its first character A is received. formed in Class 1 amnrmnications mode using AT com- 

Data commmrications between the facsimile machine 1 mands. When an AT command is received (Step S10). the 
and personal computer PC arc rontrofled by AT commands. 15 control block 6 analyzes contents of the AT command (Step 
The personal computer PC transmits a particular AT com- sil). Next, the AT command is checked to determine 
mand requesting the communications controller 10 to select whether it is "Ar*OTE= . . . **AT+FTM= AEA or 
Class 1 facsimile mode (hereinafter referred to as Class 1 a non-last-frame procedural signal (Step S12). If the AT 
communications mode) so data is exchanged in Class 1 command does not belong to any of these four types, the 
communications mode. 20 control block 6 outputs a RESET signal to the cormnunica- 

In Class 1 communications mode, the personal computer lions controller 10 for resetting the transmission rate detec- 
PC transmits not only AT commands but also those com- tor 20 (Step S13). If the AT command belongs to one of the 
mands which do not start with the characters "AT* to the above-mentioned four types, Step S13 is skipped so that the 
communications controller 10. The transmission rate is, control block 6 does not output a RESET signal 
however, fixed to 19200 bps in Class 1 communicatioos 25 Next, an operation requested by the received AT com- 
mode. The communications controller 10 may retain the mand is carried out (Step S14) and the control block 6 
transrnission rate determined from the AT command request- returns a predefined response code such as "OK" to the 
ing Class 1 communications mode or the transmission rate personal computer PC via the communications controller 10 
determined from any AT command directly preceding a to complete the AT command receive procedure (Step S15). 
non-AT command so that the AT command receiver 12 can 30 According to the circuit construction of this embodiment, 
properly receive commands starting other than the charac- the transmission rate detector 20 is active to determine the 
ters "AT*. data transmission rate whenever a command is received. 

FIG. 10 is a diagram showing an example of a data When an AT command immediately preceding a command 
exchange procedure in Class 1 communications mode using which does not start with the characters "AT* is received, a 
AT commands. 35 RESET signal is fed from the control block 6 to the 

In the example of FIG. 10, AT command **AT4FCLASS= communications controller 10 so mat the transmission rate 
V of step No. 4 is a command specifying Class 1 commu- . determined from the AT command is preserved for reception 
nications mode. of the succeeding command wnliom me initial "AT*. 

Data communications could possibly be done at different In one variation of the embodiment, the transmission rate 
transmission rates in step Nos. 1 to 4, and 12 and onward, 40 detector 20 is deactivated to caned its transmission rate 
but in step Nos. 5 to 11 data is exchanged at a fixed determination process when reception of an AT command 
transmission rate of 19200 bps regardless of whether the immediately preceding a command without the initial "AT" 
individual commands start with the characters "AT" because has been completed. In this variation, the command without 
Class 1 communications mode is specified in step No. 4. the initial "AT" is received by using a sampling clock SCLK 

In a preferred form of ernbodhncnt, transmission of the 45 generated by the sampling clock generator 22 which will be 
Reski signal to the cornirnnricaHons controller 10 is pro- described later in detail. 

hinted when Class 1 communications mode is specified by la AT command-based Class 1 communications mode 
the AT command **AT+FCLASS=r and the transmission described above, when an AT command is received, it is 
rate is determined upcctrecejym^ judged whether a next command is of a type without the 

RESET signal would be enabled when AT command M AF+ so initial "AT* and transmitted at the same transmission rate as 
FCLASS=<r is received. With mis arrangement, data is the AT command based on the type of the AT command, ff 
exchanged at a transmission^ determined ^ the next command is of a type transmitted at the same , 

from the AT command "AT+F(XASS=r* so mat the AT transmission rate, it is received in accordance with the 
command receiver 12 can receive a procedural signal DCS transmission rate determined from the AT command, 
and training signal TCP starting with other than the char- 55 Therefore, all mcoming commands can be propcxly received 
acters "AT*. by the AT command receiver 12 regardless of whether each 

In the above form of embodiment, the transrnission rate individual command starts with the characters "AT". This 
detector 20 dftprmines a data transmission rate depending makes it possible to simplify command receiving circuit 
on the contents of each individual AT command This would construction. 

require rather complicated control of circuit operation. 60 Returning once again to FIG. 3, the sampling clock 
ftef erahry, the transmission rate detector 20 should deter- selector 21 is a circuit for outputting a dock select signal CS 
mine transmission rates of all the AT commands received corresponding to a specific transrnission rate based on the 
and a transmission rate determined from a preceding AT count data outputted from the transmission rate detector 20. 
command should be used for receiving a command starting As already mentioned, AT commands from the personal 
with other than the characters "AT*. 65 computer PC are transmitted at one of the following trans- 

la Class 1 communications mode, types of AT commands mission rates: 19200 bps, 9600 bps, 4800 bps, 2400 bps, 
transmitted immediately before those commands which do 1200 bps, 600 bps and 300 bps. 
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Now, representing these transmission rates by N8, NI, Hie AT command receiver 12 comprises IC's including 

N2, N3, N4, N5 and N6 in the descending order and two latch circuits 41. 42 and a programmable logic circuit 

corresponding counts of reference clock pulses by CO, d, 43. The two latch circuits 41, 42 are connected in parallel 

C2, C3, C4, CS and C6\ respectively, values of pulse coonts Connected to input tominalsDl to D« of the latch circuit 41 

2i™ ' L - ^^^t!^ m l U: ; J? 5 aremeQCaimQDcu^ofmeWiiaiycc«itor37ofme 

^ J binary counter 38s and QA and QB outputs of the binary 

TABLE 3 counter 39, respectively. Connected to input terminals Dl 

A ^ ^ " and D2 of the latch circuit 42 are the QC and QD outputs of 

10 the binary counter 39, respectively. 

Terminals OC of the latch circuits 41, 42 are output 
control terminals. When the OC terminals are set to a Low 
level, the QA to QD terminals are made ready to output 
Terminals EN of the latch circuits 41, 42 are enable terrni- 
15 nab. When the EN terminals are set to a High level, data 
signals entered to the input terminals Dl to D8 are latched 
and ootputted from output terminals Ql to Q8. 
More particularly, the DOWN signal outputtcd from the 
WhenttedatasigiKdOTisenteredtomeOTmp^ dam signal pulse edge detector 19 is entered to the EN 

■nZ^^K^rr^dock^C 20 tcxminals and rcferenccclock pulse count data rs latched at 
outputtcd from the transmission rate detector 26 will take a the rising edge (point (2) in FIG. 16) of the start tat ST of 
count value Q shown in TABLE 3 or a value CT very dose me character A . This count data is outputted from me Ql 
Iq qi^ to Q8 trrnrinals. 

If, however, a low level pulse other than the actual start bit The prog rammabl e logic circuit 43 is a circuit for gener- 
ST of the character "A** is entered to the DT input due to 25 ating a clock select signal CSi by using the count data. The 
extraneous nensr^ few instance, the transmission detector Ql to Q8 outputs of the latch circuit 41 are entered to input 
28 outputs a false count C* which is different from either of terminals PI to P8 of the programmable logic circuit 43 
the values Q and CT. For this reason, it would be required while the Ql and Q2 outputs of the latch circuit 42 are 
to provide a judgment circuit for checking whether a signal entered to input tenriinals P9 and P10 of the programmable 
fed into the OT input of the trarjsmission rate detector 2t is 30 logic circuit 43, respectively. 

certainly the data signal DT and a reset circuit for resetting Terminals Q6 to Q6 of the programmable logic circuit 43 
a count sequence of the transmission rate defector 20 if the are output terminals for dock select signals CSfl to CS6, 
signal fed into the DT input is not the data signal DT. respectively. One of these terminals Q*-Q6 outputs a dock 

mtfrjsembocQment,aUpo sefect signal CSi (i=0, 1, ... 6) corresponding to the 

pulsecount Care allocated to certain ya^ 35 reference dock pulse count data entered to the PI to P8 

ra tf 1 » ^ m .^ 1 ^. s H b ? g termmals cf mer^ogramm^ 

^^^^bt^Jl TdB^s^^^^tZncs C and clockseLt 

correspcuMtarg to a certain .transmission rate Fa, wnatever ««nal po; shown in TABLR4 " 

value of rerereiice dock rxilsecou^ w^tpi m m Pd k w; p7 m m piaw 

detector 20 may output This construction ehminates the *J2«i«r« ■ I P6, *5\ \?' ™C 
need for me afesememnmed judgment circuit and reset 40 (0000001011), tor example, the count value C is 704. In this 
circuit, resulting in sirnpiification of the transmission rate case^ oiitputs CS(Q6, Ql, Q2, Q3, Q4, Q5,Q6) from the Q0 
detector 20. to Q6 terminals are CS( 1000000) and, therefore, a High- 

In TABLE 4, boundary value Qri (i=0, 1, 6) of each level dock select signal CS0 is outputted from the Q0 

range of counts C is set to the mean value Cm of counts CS terminal. Similarly, if (PI, P2, P3, P4, PS, P6, P7, PS, P9, 
ami Cfofl) ccgrespcgdmg tn f^fom* tranxmi^nn rate* 45 PI 0X0000001 100), the count value C is 768. In this case, 
NI and Ni(i+1); thus, C^O*C(i=l)y2. The boundary CS(Q0, Ql, Q2, Q3, Q4, Q5, Q6>CS(0100000) and a 
value Cki need not necessarily take me mean value Cm, but High-levd dock select signal CSI is outputted from the Ql 
may take any value between Q and C(i+1). terminal 

As an exarnple^almough boundary the range Returning to Fin 3 } ttw sampling dock g^iyr^tor 

of counts C is set to the mean value Cm HC0+Ciy2=76^) 50 22 generates from the reference clock RCLK seven types of 
of counts CO (=512) and d (=1024) which correspond to sarnrding docks SCLK having different frequencies (fs= 
transmission rates NO (=192 00 bps) and NI (=9600 bps) in 19200 Hz, 9600 Hz, 4800 Hz; ;2400 Hz, 1200 600 Hz; 
TABLE 4, any count value C aibiUariry chosen between 513 300 Hz) corresrxHidmg to the to 

and 1023 may be used as brjurrdary vame CkL sic* rates NL and outputs one of these sampling docks 

55 SCLK selected by the dock sdect signal CS. 

FIG. 13 is a circuit diagram of the sampling dock 
generator 22 according to the invention. 

The sampling dock generator 22 comprises four 4-bit 
binary counters 45-48 of the same type as the 4-bit binary 
60 counters 36-39 of the transmission rate detector 20 and two 
programmable logic circuits 49, 50 of the same type as the 
programmable logic circuit 43 of the sampling dock sdector 
21. 

The four binary counters 45-48 are connected in cascade 
65 in such a manner that RC output of one binary counter is 
PIG. 12 is a circuit diagram of the sampling dock selector entered to the ENT terminal of the succeeding binary 
21 acraxding to the invention. counter as is the case with the transmission rate detector 26. 
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Terminals QA to QD of the binary counter 47 output 19200 If the personal computer PC transmits character data of 
Hz, 9600 Hz, 4800 Hz and 2400 Hz sampling clocks SCLK, each AT command with exactly the same time intervals 
respectively, while terminals QA to QC of the binary counter between successive characters and a sampling dock SCLK 
48 output 1200 Hz, 600 Hz and 300 Hz sampling clocks having an appropriate frequency is generated in synchro- 
SOX respectively. 5 nism with the first character "A" with which the AT corn- 
Inputted to individual CLR terminals of the binary msad begins, it would be possible to keep the sampling 
counters 45-48 is a CLR-A signal outputted from the c * oc k SCLK in exact synchronism with the second and 
character data end detector 24 which succeeding characters of the AT command In serial data 
The U)ADterrninals of the binary comiters 45^18 are set to fonununications in a start-stop transmission system, 
a High leveL The CLR-A signal is a signal mdicatmg 10 however, symtaMuzaUon is established by a recover with 
detection of a stop bit SP wmTLotes feend pomTtf ^^JlY^I 1 "* ? * » «^ ™ 

each character^e^ dc4s SO^are f^^^ST!* 1 ^^ 

^^T^h^t^a T^ii^^^^t^^l it is to be noted that successive characters of the AT 

!!f^ time the CLR-A signal is received at the end of a ^minand may nc* trai^ 

character. yab. 

preference c^RCIJ&fe is m this embodiment, the sampling clock SCLK is gener- 

terminals of the binary counters 45-48 while a CONTROL <ned when each group of signal elements constituting a 

signal outputted from the count range setter 23 to be character is received. Specifically, the sarnphng clock SCLK 

described later is entered to individual ENP terminals. The is generated in synchronism with the start bit ST of the 

CONTROL signal is a signal for determining a time period character received. The sarnphng clock SCLK is stopped 

during which the sampling clocks SCLK are produced by 20 when the stop bit SP (which represents the character data 

controlling the operation (division of reference clock end point) of the character is detected by counting individual 

RCLK) of the sanmling clock generator 21 pulses of the sampling dock SCLK The sampling clock 

The programmable logic circuits 49, 50 are individually SCLK is synchronized with signal elements of each char- 
provided with select terminals S1-S4, input terminals P1-P4 acter in this manner. 

and an output terminal OUT. They are programmed in such 25 FIG. 14 is a circuit diagram of the count range setter 23 

a manner mat when a select terminal Si (fc=l, 2, 3, 4) is set according to the invention. FIG. 15 is a circuit diagram of 

to an active state (High level), a signal entered to a corre- the character data end detector 24 according to the invention, 

sponding input terminal Pi(i=l,2,3,4) appears at the output As shown in FIG. 14, the count range setter 23 comprises 

terminal OUT. a first count control circuit 23A tor controlling a count 

Output signals from the OUT terminal* of the program- 30 period of the sampling dock SCLK for the first character 

mable logic circuits 49, S% are entered to an OR circuit 51 "A" and a second count control circuit 23B for controlling 

so Ihatasclected sampling dock SClXis seat to succeeding sampling dock pulse count periods for the second and 

circuits via the OR circuit 51. succeeding characters. 

The dock select signals CS# to CSS fed tram the sam- The first count control circuit 23A comprises a pair of 

pling dockselector 21 are entered to the select terminals SI 35 D-FFs 53, 54 and an AND circuit 52. The TRIG signal 

to S4 of the programmable logic circuit 49, respectively, (shown in FIG. 8) is entered to one input terminal of the 

while the dock select signals CS4 to CS6 ted from me AND circurt 52 while the Q output of 

sampling dock selector 21 are entered to the select terminals to the other input terminal of the AND circuit 52. The output 

SI to S3 of the programmable logic circuit 5$, respectively. of the AND circuit 52 is entered to the D terminal of the 

Furthermore, the QA to QD outputs of the binary couite 40 D-FF 53c The Q output of the D-FF 53 is the already 

47 are entered to the input terminals PI to P4 of the mentioned CONTROL signal, fi is entered to the D terminal 

progiammable logic circuit 49, respectively, whfle the QA to of the D-FF 54 as well as to the sanmHng dock generator 22. 

QC outputs of the binary counter 48 are entered to the input The reference dock RCLK is inputted to the CLK termi- 

tenrrinals PI to P3 of the programmable logic circuit St, nal of the D-FF 53 while the sampling clock SCLK is 

respectively. 45 inputted to the CLK terminal of the D-FF 54. The CLR 

According to the above^descrrbed circuit construction, if terminals of the DWs 53, 54 are set to an inactive state 

dock sdeet signal CS(1000000) is entered from the sam- (High level) and the aforementioned CLR-A signal (shown 

pling dock selector 21, for example, the sampling dock in FIG. 15) is entered to the PRE terminals of the D-FFs 53, 

SCLK (fc=19200 Hz) fed into the PI terminal of me 54. 

programmable logic circuit 49 appears at its OUT terminaL so Comprising three D-FF*s 55-57, a NAND circuit 58 and 

The 19200 Hz sampling clock SCLK is then sent to the an AND circuit 59, the second count control circuit 23B has 

count range setter 23 and character data end detector 24 via the same circuit construction as a cxnnhination of the circuit 

the OR circuit 51. for dp*py»fng a rising edge of the data signal DT and the 

Similarly, if dock select signal CS(0000100) is entered second hold circuit HD2 tor holding a state representing 

from the sampling dock selector 21, the sampling dock 55 detection of the rising edge, both contained in the data signal 

SCLK (fs=1200 Hz) fed into the PI terminal of the pro pulse edge detector 19 shown in FIG. a Specifically, the 

grammable logic circuit 5# appears at its OUT terminaL The l>FFs 55, 56 and 57 correspond respectrvdy to the D-FFs 

1200 Hz sanmhng dock SCLK is men sent to the count 27,28arri3*ofFIG.8whilette 

range setter 23 and character data end detect or 24 via the OR circuit 59 correspond respectively to the NAND circuit 32 

circuit 5L 60 and AND circuit 34 of FIG. 8. 

Referring again to FKL 3, the count range setter 23 is a The earlier mentioned UP signal is entered to the D 

circuit for setting a count range of a sampling dock SCLK terminal of the D-FF 55 and the reference clock RCLK is 

and the character data end detector 24 is a circuit for entered to the (XX terminals of the D-FF*s 55-57. Inputted 

delecting the eigjith bit b7 (or the last information bit) and to the PRE terminal of the D-FF 57 is a CLR-B signal shown 

tenth bit b9 (or the stop bit SF)of eachdmtaieceivedty a mFK* 15. 

counting a specified number of pulses of the sanding dock The inverted-Q output (hereinafter referred to as an ST1 

SCLK signal) ofthe D-FF 54 and the inverted-Q outpm (hereinarter 
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referred to as an ST2 signal) of the D-FF 57 are entered to 
an OR circuit 6G. The OR circuit 60 then outputs the earlier 
mentioned STON signal for determining a time period 
during which the sampling clock SCLK is generated. Indi- 
vidual pulses of the sampimgd 
the STON signal is kept at a High level 

Referring to FIG. 15. the character data end detector 24 
comprises a binary connter 61 for counting individual pulses 
of the sampling clock SCLK, a first detector 24A for 
detecting the count value "9" of the binary counter 61, a 
second detector 24B for detecting the count value "7" of the 
binary counter 61 and a control signal output circuit 24C far 
outputting detect signals produced by the first and second 
detectors 24A, 24B as count stop control signals OJt-Aand 
CLR-B, respectively. 

The binary counter 61 is of the same type as the 4-bit 
binary counters 36-39 of the transmission rate detector 2t. 
The first detector 24A comprises two inverters 64, 65 and a 
NAND circuit 62 while the second detector 24B comprises 
an inverter 66 and a NAND circuit 63. The control signal 
output circuit 24C comprises two OR circuits 67, 68. 

The LOAD and ENT terminals of the binary counter 61 
arc set to a High level The STON signal is entered to the 
ENP terminal of the binary counter 61 while the sampling 
clock SCLK is entered to its CLK terminal 

The QA to QD outputs of the binary counter 61 are 
entered to the NAND circuit 62 of the first detector 24A 
Among them, the QA and QD outputs are directly fed to the 
NAND circuit 62 while the QB and QC outputs arc reversed 
in polarity by the inverters 64, 65 before entering the NAND 
circuit 62. 

The QA to QD outputs of the binary counter 61 are also 
delivered to the NAND circuit 63 of the second detector 
24B. The QA to QC outputs are directly fed to the NAND 
circuit 63 while the QD output is reversed in polarity by the 
inverters 66 before entering the NAND circuit 63. 

The RESET signal is entered to one input of the OR 
circuit 67 and the output of the NAND circuit 62 is entered 
totbeomerinpmcftheORcto 

signal is entered to one input of the OR circuit 68 and the 
output of the NAND circuit 63 is entered to the other input 
of the OR circuit 6& 

According the above-described circuit configuration, 
when a TRIG signal is entered to the AND circuit 52 of the 
count range setter 23, the TRIG signal is red to the D 
terminal of the D-FF 53 so that the Q output (Le^ the 
CONTROL signal) of the D-FF 53 is switched to a Low 
level In other words, the Low-level CONTROL signal is 
outputted at the railing edge of a start bit ST of the data 
signal UT as wffl be noted from HG 16. Since mis Low- 
level Q outout is fed back to the D termmalof the MF53 
via me AND circuit 52, the CONTROL signal outputted 
from the Q terminal of the D-FF 53 is maintained at a Low 
level until the CLR-A signal is entered to the first count 
control circuit 23A (or until a stop bit SP is detected). 

When the Qoutput of the D-FF 53 is switched from High 
kvcl to Low level, the D input (Low level) is latched by the 
D-FF 54 at a rising edge of the sampling dock SCLK. 
Consequently, the STT1 signal c«lpcttted from the mvexted-Q 
terminal of the D-FF 54 is switched frcm Low level to High 
level, and tins High-level state is maintained until the 
CLR-A signal is entered. This means mat a High-level ST1 
signal is outputted at the first rising edge (point (3) in FIG. 
16) of the sampling dock SCLK. 

On the other hand, when the UP signal changes from Low 
level to High level, the rising edge of the UP signal is 
detected by the D-FFs 54, 56 and NAND circuit 58 and a 
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Low-level pulse signal is outputted by the NAND circuit 58. 
Also, when the NAND circuit 58 outputs this pulse signal, 
the inverted-Q outout (Le», the ST2 signal) of the D-FF 57 
is switched from High level to Low level, and mis Low-level 
5 state is maintained until it is reset by the CLR-B signaL This 
means mat the ST2 signal is outputted at the falling edge 
(point QinFIG. 16) of the start bit CT of the first character 
"A". 

According to the above arrangement, when the first char- 
io acter "A" is received, the STON signal changes from Low 
level to High level at the falling edge (point (T) in FIG. 16) 
of the start bit ST, and when the second or any other 
succeeding character is received, the STON signal changes 
from Low level to High level at the first rising edge (point 
15 (7) in FIG. 16) of the sampling dock SCLK. Therefore, the 
sampling clock SCLK is counted from its first pulse when 
the first character "A" is received while the sampling clock 
SCLK is counted from its second pulse (omitting the first 
pulse) when the second or any other succeeding character is 
20 received. 

When a High-level STON signal is entered to the char- 
acter data end detector 24, the binary counter 61 starts to 
count individual pulses of the sampling clock SCLK. When 
the count becomes "9**, me binary counter 61 outputs a 4-bit 

25 signal 1001** from its QA to QD terminals. As the values of 
the QB and QC outputs are changed to U V by the inverters 
64 and 65, a 4-bit signal "1111" is entered to the NAND 
circuit 62, and the NAND circuit 62 outputs a High-level 
sagnaL This High-level signal is transmitted via the OR 

30 circuit 67 as a count stop control signal CLR-A. The count 
stop control signal CLR-A is entered to the CLR terminal of 
the binary counter 61, the CLR terminals of the binary 
co unte r s 45-48 of the sampling clock generator 22 and the 
PRE terminals of the PRE terminals of the D-FF*s 53, 54 of 

33 the count range setter 23. Therefore, the ST1 signal is reset 
to a Low level when the start bit ST of each character is 
detected* 

When the number of pulses "of the sampling dock SCLK 
counted by the binary counter 61 becomes T% the binary 

40 counter 61 outputs a 4-bit signal "Olir from its QA to QD 
terminals. As the value of me QD outout is changed to 
by the inverter 66, a 4-bit signal "IHI" is entered to the 
NAND circuit 63, and me NAND circuit 63 outouts a 
High-level signal. This High-level signal is transmitted via 

45 the OR circuit 68 as a count stop control signal CLR-B, 
which is then entered to the PRE terminal of the D-FF 57 of 
the count range setter 23. 

When a RESET signal is entered to the character data end 
detector 24, it is also outputted as count stop control signals 

50 CLR-A, CLR-B. 

The count stop control signal CLR-B is produced for 
shifting the sampling -clock 'pedse' count' start 
second and succeeding characters from that for the first 
character "A**. 

55 The sampling clock SCLK is generated from the rising 
edge of the start bit ST (or the start point of the second bit 
bl, (J) in FIG. 16) for the first character M A" while it is 
generated from the falling edge of the start bit ST (point © 
in FIG. 16) for the second and succeeding characters. 

60 As a result, the first poke of the sampling clock SCLK 
coincides with the start bit ST when receiving the second or 
any other succeeding character, however, the first pulse of 
the sampling clock SCLK coincides with the second bit b 1, 
and not the start bit ST, when receiving the first character 

65 **A W , as shown in FIG. 16. 

Accordingly, the present embodiment is constructed to 
allow detection of the start bit ST by counting 9 pulses of the 
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sampling clock SCUC where the pulse count operation is inverted to a Lew level at the falling edge (point ©) of the 

started from the first pulse of the sampling clock SCLK for start fait ST of lite character T and the sampling dock 

the first character "A", from the second pulse of the sam- SCLK is generated. The STON signal is inverted to a High 

pling clock SCLK for the second and succeeding characters. level at the rising edge (point ©) of the first pulse of the 

The CLR B signal is a control signal for terminating a s sarnpiing dock SCLK, from where the sampling clock pulse 

condition, in which the pulse count operation begins from count operation begins. Since the STON signal becomes 

the first pulse of the sarnpiing clock SCLK, when all data High at the first pulse of the sampling clock SCLK, the 

elements of the first character "A" have been read. Hie sampling clock SCLK is counted from its second pulse 

CLR-B signal therefore causes the pulse count operation to (omitting the first pulse). When the ninth pulse of the 

start from the second pulse of the sampling clock SCLK to sampling dock SCLK is counted, it is judged that the stop 

when the second and succeeding characters are received. bit SP of the t* k* mrt n T has been detected (or complete 

More particularly, the CLR-B signal is outputted while the data elements of the character T" have been recdved). The 

first character M A" is read. After the ST2 signal is reset to a character data end detector 24 then outputs a CLR-A signal 

Low level, the UP signal which sets the ST2 signal to a High at the rising edge (point (§}) of the ninth sampling dock 

levd is not entered to the second count control circuit 23B 15 pulse, causing the CONTROLsignal to be inverted to a High 

as will be noted from FIG. 16. The STON signal which level so mat generation of the sarnpiing clock SCLK is 

controls time periods during which the mrmber of pulses of tenmnated. 

the sampling dock SCLK'is counted becomes substantially Reception of the third and siicceeding characters takes the 

same as the ST1 signal far the second and succeeding same sequence as used for reception of the second character 

characters. It follows that treatment tor starting the pulse 20 T, based on the same timing and signal patterns as 

count operation from the first pulse of the sarnpiing clock described above. The sampling dock SCLK is generated at 

SCLK is not applied to the second and succeeding charac- the falling edge of the start bit ST of arecdved character and 

ters. the sampling dock SCLK is counted from its second pulse. 

Now, a control procedure for reception of transmitted When the ninth pulse of the sampling clock SCLK is 

characters is briefly explained with reference to the flow- 25 counted, it is judged that the stop bit SP of the character has 

chart of FIG. 16. been detected and generation of the sanqmng dock SCLK is 

When a data signal for the character "A" is entered to the tenmnated. 

data signal pulse edge detector 19, it detects the falling edge As seen above, generation of the sampling dock SCLK is 

(point Q) of the start bit ST of the character "A" and terminated upon rf*»«*in g the stop bit SP of each character 

outputs a TRIG signal At this point, the UP signal is 30 and the sarnpiing dock SCLK is regenerated starting at the 

switched from Low level to High level The rising edge falling edge of the start bit ST of a succeeding character, 

(point (2)) of the start bit ST of the character "A" is detected According to this construction^ successive pulses of the 

in succession and the DOWN signal is switched from High sampling dock SCLK ace exactly synchronized with imbV 

level to Low level vidua! bits of each character received so that it is possible to 

When the UP signal is inverted to a High level, the STON 35 receive character data elements in a reliable manner, 

signal outputted from the count range setter 23 is also The sampling clock SCLK is counted from its first pulse 

inverted to a High levd so that it becomes possible to count when the first character "A" is received while the sampling 

ind%idual pulses of the sampling clock SCLK - - - dock SCLK is counted from its second pulse when the 

The transmission rate detector 2$ determines the bit second or any other succeeding character is received. The 

length x (Le^ the time interval between points @ and @) 40 character data end detector 24 courn^ (n-1) prilse^ (9 pulses 

of the start bit ST from the ENP signal which is produced in this embodiment) of the sannrfing dock SCLK regardkss 

from the UP and DOWN signals. The data transmission rate of whether the current charaiter is the first character M A M m 

Ni is determined from the number (or count Q of reference order to detect the stop bit SP of the character, where "n" is 

dock pulses occurring within the duration of the start hit ST. the number of bits constituting each character With this 

The sampling dock selector 21 outputs the dock select 45 arrangement it is possible to simplify the construction of a 

signal CS at the falling edge (point @) of the DOWN signal sarnpiing clock counting circuit contained in the character 

and the sampling clock generator 22 produces a sampling data end detector 24. 

dock SCLK having a specified frequency. Returning to HG. 3, the overrun error detector 25 is a 
When the sampling clock SCLK is produced, the char- circuit for detecting an overrun error that occurs when data 
acterdata end detector 24 starts to count indryidual pulses of 50 elements of one character are entered to the slrfk register 16 
the sampling dock SCLK Since the STON signal is set to before the data latch circuit 17 latches (or reads out) data 
a High levd before the samphng clock SCLK is generated, elements of a preceding charac te r whi ch have been stored in - 
ure sampling dock SCLK is counted from its first pulse. the shift register 16 resulting in a failure to receive the 

When the seventh pulse of the sampling dock SCLK is preceding character, 

counted, the character data end detector 24 outputs the 55 In the event of an overrun error, the overrun error detector 

CLR-B signal at the railing edge (point @) of the last 25 outputs an overrun signal (or sets an overrun flag) only 

i n f o rm a t ion bit of the character "A", causing the ST2 signal for the character of which data has been affected by the 

to become Low. When the ninth pulse of the sampling dock overrun error. 

SCLK is counted, it is judged that the stop bit SP of the FKL 17 is a circuit diagram of the overrun error detector 

character "A" has been detected (or complete data elements 60 25 according to the invention. 

of the character w A w have been received^ The character data The overrun error detector 25 comprises a character end 

end detector 24 then outputs a CLR-A signal at the rising pednt detector 25A for detecting the end point of a character 

edge (point @) of the ninth sampling dock pulse, causing and an overrun detector 25B for detecting an overrun error, 

the CONTROL signal to be inverted to a High levd so that The character end point detector 25A comprises a pair of 

generation of the sampling dock SCLK is terminated When 65 D-FKs 69, 70 connected in cascade and an AND circuit 71 

a data signal for the next character ~T* is entered to the data which outputs a detect signal (hereinafter referred to as the 

signal pulse edge detector 19, the CONTROL signal is NLYT signal) when the end point of a character has been 
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detected The earlier mentioned STON signal is entered to CSD is not entered (or the data read signal CSD is set to a 
the D terminal of the first-stage D-FF 69 and the Q oatprrt High level) at this point, the output of the AND circuit 75 
of the D-FF €9 is fed into the D terminal of the second-stage which is entered to the D terminal of the D-FF 72 becomes 
D-FF 70. Also, the reference dock RCLK is entered to the High so that the Q output of the D-FF 72 is maintained at a 
QJC terminals of the two D-FFs 69, 70 andthe inverted-Q 3 High level 

output of the D-FF 69 and the Q output of the D-FF 70 are When the data read signal CSD is inputted for reading 
entered to the AND circuit 71. The CLR and PRE terminals data of the second character (point (5) in FIG. 18), the 
of the DWs 69,70 are set to an inactive state (High level). Q output of the D-FF 72 is switched to a Low level 
The overrun detector 25B comprises three D-FFs 72^-74, Subsequently, the A signal is successively inverted when the 
two AND circuits 75, 76, a NAND circuit 77, an inverter 78 10 stop bit SP of the third character *TT is detected and when 
and an OR circuit 79. When an overrun error has been the data read signal CSD is entered (points 0 and (5) in 
detected, the D-FF 74 outputs an overrun detect signal FIG. 18). 

OERR from its Q terminal. After the G output of the D-FF 72 is inverted to a High 

The AND circuit 75 outputs a logical product of the data level when the stop bit SP of the character "A" is detected; 
read signal CSD and the Q output (hereinafter referred to as 15 the output of the AND circuit 76 which is entered to the D 
the A signal) of the D-FF 72, and the output signal of the terminal of the D-FF 73 switches from a Low level to a High 
AND circuit 75 is entered to the D terminal of the D-FF 72. level at the falling edge of the NINT signal. The Q output (or 
The AND circuit 76 outputs a logical product of the A signal the B signal) of the D-FF 73 then switches from a Low level 
and the NINT signal inverted by the inverter 78, and the to a High level 

output signal of the AND circuit 76 is entered to the D 20 The output of the AND circuit 76 is inverted to a Low 
terminal of the D-FF 73. The reference dock RCLK is level when the Q output of the D-FF 72 becomes Low or 
entered to the CLK terminals of the D-FFs 72, 73 and the when the NINT signal is outpmted. Therefore, the Q output 
inverted NINT signal is also fed into the PRE terminal of the of the D-FF 73 set to a High level as explained above 
AND circuit 71. The earlier mentioned RESET signal is momentarily becomes Low when the stop bit SP of the 
entered to the CLR terminal of the D-FF 72. The CLR and 25 second character T is detected (point © in FIG. 18). 
PRE terminals of the D-FF 73 are set to an inactive state When the data read signal CSD is inputted for reading data 
(High level). of the second character T*, the Q output of the D-FF 73 is 

Further, the NAND circuit 77 outputs a logical product of inverted again to a Low leveL Subsequently, the B signal is 
the NINT signal and the Q output (hereinafter referred to as successively inverted like the A signal when the stop bit SP 
the B signal) of the D-FF 73. The output signal (hereinafter 30 of the third character is detected and when the data read 
referred to as the SET signal) of the NAND circuit 77 is signal CSD is entered. 

entered to the PRE terminal of the D-FF 74. Also, the OR Since the SET signal is a logical product of the above- 
circuit 79 outputs a logical sum of the RESET sagnal and the mentioned B signal and NINT signal, it is ontputted at the 
CLR- A signal The output signal (hereinafter referred to as same time as the NINT signal is ontputted only when the 
the CLEAR signal) of the OR circuit 79 is entered to the as stop hit SP of the second character T has been detected. 
CLR terrmnal of the D-FF 74. The SET signal causes to the Q output of the D-FF 74 (or the 

The SET signal is a control signal for producing the overrun detect signal OERR) to be set to a High level (point 
overrun detect signal OERR by which an overrun flag is set © in FIG. 18). * 
and the CLEAR signal is a control signal for canceling the When the stop bit SPof the trnrdcfiaracter^ is detect^ 
overrun detect signal OERR by which the overrun flag is 40 the CLR-A signal is entered to the OLR terminal of the D-FF 
reset The D tenninal and CLK terminal of the D-FF 74 are 74 via the OR circuit 79. Therefore, the overrun detect signal 
set to an inactive state (High level). OERR is reset to a Low level just when the stop bit SP of 

Referring now the time chart of FIG. 18, operation of the the third character "E" is detected (point @ in FIG. 18). 
overrun error detector 25 is described. The data read signal CSD (S2 in FIG. 18) is not entered 

FIG. 18 is a time chart snowing waveforms of the STON 45 should it happen that the third character "E" also causes an 
signal NINT signal, CSD signal SET signal, OERR signal overrun. In this case, the A signal is maintained at a High 
and other signals that will appear when an overrun error level until the data read signal CSD (S3 in FIG. 18) for the 
occurs in receiving successively transmitted characters "A", character TT is entered. The B signal momentarily becomes 
T and "E°. Low when the stop hit SP of the second character "ET is 

If the characters **A*\ TT and T3T are properly received, so detected. When the data read signal CSD for the character 
the control block 6 outputs the CSD signal within the time "E" is entered the B signal is inverted again to a Low leveL 
interval between two successive characters. In PKL 18r : : " f Therefore, the overrun' detect s once reset 

however, the data read signal CSD is not ontputted within to a Low levd just when the stop bit SP of the character *TT 
the time interval between the characters "A" and T (SI in is detected, and immediately set to a High leveL It is reset 
FIG. 18). As a result, an overran is caused by the character 55 to a Low level when the start bit ST of a fourth character is 
T* as data elements of the character M A W have not been read detected. This means that in the event of successive 
out overruns, the overrun detect signal OERR is set to a High 

When the stop hit SPof the first character "A" is detected, level when the stop bit SP of a character which causes the 
the STON signal changes from Hi$i level to Low level and first overrun is detected, and reset to a Low level when the 
the character end point detector 25A outputs a High-level 60 stop bit SP of a character immediately following a character 
pulse, or the NINT signal, at the falling edge of the STON which causes the last overrun is detected, 
signal (point (T) in FIG. 18% The NINT signal is also If data elements of one character are stored in the shift 
outputted when the stop bits SP of ore characters T\ register 16 before the control block 6 reads out data elements 

and so on are detected (points © and (5) in HG. 18). of the preceding character from the shift register 16, it is 

When the NINT signal is outr w tted, an inverted NINT 65 judged that an overrun has occurred and an overrun flag is 
signal is entered to the FRB terminal of the D-FF 72 so that set when reception of the latter character is completed (or 
its Q c^rtput is set to a High leveL Since the data read signal when its stop bit SP is detected). When a new character is 
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received after data eleme nts of a preceding character have 
been read oat by the shift register 18, die overrun flag is 
automatically reset upon completing reception of the new 
character. This arrangement makes it easy to control flag 
set/reset operations. 

Although the invention has been described with reference 
to the communications controller 10 provided in the fac- 
simile machine t, potential embodiments are not limited to 
applications in the facsimile machine L The invention is 
applicable to such communications terminals as a personal 
computer or a printer as well as data reception control 
devices like a modem. 

What is claimed is: 

1. A data reception control device for receiving a group of 
commands transmitted by a start-stop transmission method 
including a first type of commands of which data transmis- 
sion rates are detectable and a second type of commands of 
which data transmission rates are undetectable, said data 
reception control device comprising: 
data t rangnftjgxifl Bi rate <t ct cf m *notio fn TTtftan ft tor determm- 
ing a data transmission rate from a start bit length of a 
first character of a received command and generating a 
select signal identifying said data transmission rate; 
clock generation means, responsive to said select signal 
for generating a sampling clock for data bit synchro- 
nization in accordance with the data tnmsmission rate 
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data element analyzing means for analyzing data elements 

of the received command; 
judgment means forjudging whether a next command is 

of a type having the same data transmission rate as the 

preceding command based on results of data element 

analysis; 

data reception control means for controlling said data 
reception means such mat character data of the next 
to command is received by using a sampling clock cor- 
responding to the data transmission rate of me preced- 
ing command if said ju dgment means judges that the 
next command is of the type having the same data 
!3 transmission rate as the preceding command; and 
said data reception control means having means for 
mftttwtyn g data transmission rate A*foranwfltif*n opera- 
tion of said data t ransmis sion rate determination means 
when receiving the next command if said judgment 
means judges that the next command is of a type having 
the same data transmission rate as the preceding 
co mm and , and maintaining the select signal outputted 
from said data rate determination means until reception 
of the next command is completed. 
2. A data reception control device according to claim 1, 
wherein said group of commands is a group of AT < 



data reception means for receiving character data of the 
I based on the sftrnphng clock; 



.. ..... _.>,f- .. 



03/03/2004, EAST Version: 1.4.1 



